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and development effort for ocean instrumentation because the government,
through its agencies, is the beneficiary and ultimate consumer of most ocean
measurements. Consequently, it must facilitate the advances and implemen-
tation of new measurement methods, through funding agency, commercial,
and academic research and development. The committee concluded that the
market for ocean instrumentation is too small to stimulate significant com-
mercial interest, so that government support (both financial and administra-
tive) is also required to encourage companies to produce new instruments.
The uniformity, documentation, and engineering support afforded by com-
mercial development is critical to widespread acceptance of new technol-
ogy. One funding vehicle that already exists and has been used to some
extent is the Small Business Innovation Research (SBIR) programs. Agen-
cies that sponsor or carry out ocean science measurements should include
instruments as examples in their list of desired research for SBIR programs.
SBIR programs are too limited in time and total funding, however, to sus-
tain the development of some instruments.

An instrument development program has a 10-year development cycle,
as discussed earlier in this report. The nature of ocean measurement instru-
mentation requires interdisciplinary programs that tend to require longer-
term commitments than do single-discipline efforts. These programs re-
quire a long time to test and prove the suitability of the instrumentation to
the particular measurement need. Many iterations may be required, includ-
ing extensive ship time to allow researchers to develop confidence in a new
measurement technology. The ability to communicate remote data via satel-
lite and other means must also be improved for maximum advantage from
chemical, as well as other types, of sensors. Acoustic telemetry adds some
promise for underwater data transmission, although it is limited by the vari-
ability of the acoustic medium at the long wavelengths that must be used.

Ocean measurements have global impact. Consequently, federal in-
volvement must occur at an international level as well. The International
Oceanographic Commission is promoting the idea of a global ocean observ-
ing system, which would eventually require new chemical and biological
sensors. Various agencies must be involved in coordinating this interna-
tional effort, including the Department of State, as ocean measurement needs
are international in scope. Finally, the Fulbright Program, as well as NATO
fellowships, should be used to disseminate new measurement technologies
and research expertise throughout the world community.

Research and Development Needed

Regardless of the approaches taken, it is clear that a considerable in-
vestment of time and resources will be required to develop the arsenal of
chemically selective and stable host compounds that will be required to